
European  Patent  Office  
^   ̂ ̂   ^  I   ̂ ̂    ̂ ̂   II  ̂   II  ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂   I  ̂  

�   
Office  europeen  des  brevets  E P   0  9 0 6   8 1 4   A 1  

(12)  EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  |nt  CI.6:  B26B  2 1 / 4 0  
07.04.1999  Bulletin  1999/14 

(21)  Application  number:  98307575.5 

(22)  Date  of  filing:  17.09.1998 

(84)  Designated  Contracting  States:  (72)  Inventor:  Orloff,  Glennis  J. 
AT  BE  CH  CY  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  Woodbridge,  Connecticut  06525  (US) 
MC  NL  PT  SE 
Designated  Extension  States:  (74)  Representative:  Powell,  Timothy  John 
AL  LT  LV  MK  RO  SI  Eric  Potter  Clarkson, 

Park  View  House, 
(30)  Priority:  02.10.1997  US  942527  58  The  Ropewalk 

Nottingham  NG1  5DD  (GB) 
(71)  Applicant:  WARNER-LAMBERT  COMPANY 

Morris  Plains  New  Jersey  07950  (US) 

(54)  Razor  with  in  situ  s ensor  

(57)  A  wet  shave  shaving  system  which  contains  an 
in  situ  sensor  within  the  razor  cartridge  (1  0)  or  razor  han- 
dle  (30).  The  sensor  (14,15)  preferably  comprises  either 
a  piezoelectric  or  a  piezoresistive  material  which  pro- 
duces  an  electrical  signal  or  resistance  change  when  it 
is  strained.  In  an  active  feedback  system,  the  signal 
would  be  transferred  from  the  cartridge  (1  0)  to  the  razor 
handle  (30)  where  an  electronically-active  actuator 
would  extend  or  retract  as  necessary  to  position  the  car- 

tridge  to  produce  a  shave  with  a  constant  shave  force. 
In  a  passive  feedback  system,  the  signal  would  be  trans- 
ferred  from  the  cartridge  to  the  handle  where  an  elec- 
tronically-activated  element,  such  as  an  indicator  light 
(41  ),  would  be  activated  to  produce  an  indication  to  the 
user  that  he  or  she  should  reposition  the  razor  to  pro- 
duce  a  constant  shave  force.  In  an  alternative  embodi- 
ment,  the  passive  feedback  system  signal  would  pro- 
vide  an  indication  to  the  user  that  the  blades  are  worm 
and  the  cartridge  or  razor  should  be  replaced. 
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Description 

[0001]  This  invention  relates  to  the  placement  of  one 
or  more  in  situ  sensors  in  razor  heads,  cartridges,  or 
handles  to  produce  a  movement  or  indication  to  aid  in 
the  quality  of  the  shave.  The  invention  relates  to  a  razor 
having  an  in  situ  sensor. 
[0002]  Efforts  to  improve  shave  quality  have  been  on- 
going  for  many  years.  Much  of  the  effort  to  improve 
shave  quality  has  been  directed  toward  making  razor 
cartridges  and  blades  more  responsive  to  the  various 
forces  encountered  by  the  razor  during  shaving.  Exam- 
ples  of  the  results  include  razor  systems  having  mova- 
ble  components,  such  as  blades,  cartridges  which  flex 
or  bend  in  response  to  shaving  forces  and  blades  which 
move  inward  and  outward  in  response  to  those  forces. 
One  common  thread  between  all  previous  shaving  sys- 
tems  with  movable  components  is  that  the  movements 
are  produced  by  the  function  of  a  mechanical  element, 
such  as  a  spring  or  pivot.  Consequently,  one  limitation 
on  the  function  of  all  of  these  prior  razor  systems  is  that 
they  are  only  as  sensitive  as  their  mechanical  elements. 
[0003]  It  would  be  advantageous  to  provide  a  razor 
system  which  did  not  depend  upon  mechanical  ele- 
ments  for  sensing  the  need  for  movement  of  the  razor 
components  but  instead  depended  upon  a  more  sensi- 
tive  medium,  such  as  an  electronic  sensor,  to  signal  that 
the  position  of  the  razor  cartridge  or  the  cartridge  itself 
needs  changing. 
[0004]  The  invention  is  defined,  broadly,  in  independ- 
ent  Claims  1,  14,  19  and  26.  Further,  optional  features 
of  the  invention  are  defined  in  the  dependent  claims. 
[0005]  The  present  invention  is  directed  to  a  wet 
shave  shaving  system  which  contains  an  in  situ  sensor 
within  the  razor  cartridge.  The  sensor  preferably  com- 
prises  either  a  piezoelectric  or  a  piezoresistive  material 
which  produces  an  electrical  signal  or  resistance 
change  when  it  is  strained.  In  an  active  feedback  sys- 
tem,  the  signal  would  be  transferred  from  the  cartridge 
to  the  razor  handle  where  an  electronically-activated  ac- 
tuator  would  extend  or  retract  as  necessary  to  position 
the  blades  to  produce  a  shave  with  a  constant  shave 
force.  In  a  passive  feedback  system,  the  signal  would 
be  transferred  from  the  cartridge  to  the  razor  handle 
where  an  electronically-activated  element,  such  as  an 
indicator  light,  would  be  activated  to  produce  an  indica- 
tion  to  the  user  that  he  or  she  should  reposition  the  razor 
to  produce  a  constant  shave  force.  In  an  alternative  em- 
bodiment  of  the  passive  feedback  system,  the  signal 
would  provide  an  indication  to  the  user  that  the  blades 
are  worn  and  should  be  replaced. 
[0006]  Accordingly,  it  is  an  advantage  of  the  present 
invention  to  provide  a  razor  system  having  electronic 
sensors  which  provide  a  signal  which  produces  move- 
ment  to  adjust  the  position  of  the  blades  or  produces  an 
indication  to  the  user  that  the  blades  should  be  reposi- 
tioned  or  replaced. 
[0007]  There  now  follows  a  description  of  preferred 

embodiments  of  the  invention,  by  way  of  example,  with 
reference  being  made  to  the  accompanying  drawings  in 
which: 

5  Figure  1  is  a  top  view  of  a  razor  cartridge  having  an 
in  situ  sensor; 
Figure  2  is  a  cut-away  view  through  line  2-2  of  the 
razor  cartridge  having  an  in  situ  sensor; 
Figure  3  is  a  front  view  of  an  alternative  embodiment 

10  of  a  razor  cartridge  having  an  in  situ  sensor; 
Figure  4  is  a  cut-away  view  through  line  4-4  of  the 
razor  cartridge  having  an  in  situ  sensor; 
Figure  4A  is  a  top  view  of  razor  handle  and  a  cut- 
away  view  of  a  razor  cartridge  having  an  in  situsen- 

15  sor  in  the  handle; 
Figure  5  is  top  view  of  a  razor  handle  and  a  cut- 
away  view  of  a  razor  cartridge  having  an  actuator 
adapted  to  receive  signals  from  an  in  situ  sensor  in 
a  razor  cartridge; 

20  Figure  6a  is  a  top  view  of  a  razor  handle  and  car- 
tridge  having  an  actuator  in  a  retracted  position; 
Figure  6b  is  a  top  view  of  a  razor  handle  and  car- 
tridge  having  an  actuator  in  an  unbiased  position; 
Figure  6c  is  a  top  view  of  a  razor  handle  and  car- 

25  tridge  having  an  actuator  in  an  extended  position; 
Figure  7  is  a  top  view  of  a  razor  handle  and  cartridge 
having  an  indicator  light; 
Figure  8  is  a  top  view  of  a  razor  handle  and  a  cut- 
away  view  of  a  razor  cartridge  having  a  sliding  po- 

30  tentiometer;  and 
Figure  9  is  a  top  view  of  a  razor  handle  and  a  cut- 
away  view  of  a  razor  cartridge  having  a  potentiom- 
eter. 

35  [0008]  Reference  will  now  be  made  to  the  presently 
preferred  embodiments  of  the  invention.  For  the  pur- 
pose  of  this  application,  wet  shave  razors  are  defined  to 
be  razors  which  are  customarily  utilized  in  conjunction 
with  soap  or  shaving  cream  and  hot  water.  The  definition 

40  of  wet  shave  razors  includes  both  disposable  razors,  in 
which  the  user  discards  the  entire  unit  after  a  certain 
number  of  uses,  and  permanent  systems,  with  which  the 
user  discards  and  replaces  the  razor  cartridge  after  a 
certain  number  of  uses.  In  both  instances,  the  razor 

45  head,  or  cartridge,  is  the  portion  which  surrounds  and 
contains  the  blade  or  blades.  The  combination  of  the  ra- 
zor  head  and  the  handle,  either  permanent  or  disposa- 
ble,  is  defined  as  the  razor  system. 
[0009]  The  present  invention  provides  for  a  wet  shave 

so  razor  head  having  one  or  more  in  situ  sensors  which 
receive  and  produce  a  response  to  the  forces  encoun- 
tered  by  the  razor  head  during  shaving.  The  sensors  are 
preferably  constructed  from  either  a  piezoelectric  or  a 
piezoresistive  material  which  produce  an  electrical  sig- 

55  nal  or  resistance  change  when  they  are  strained.  A  pre- 
ferred  piezoelectric  polymer  is  polyvinylidene  fluoride 
(PVDF)  of  the  type  sold  by  Amp  Inc.,  Valley  Forge, 
Pennsylvania.  PVDF  is  especially  preferred  as  a  sensor 
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because  it  is  very  flexible  and  provides  a  good,  strong 
electrical  signal.  In  addition,  PVDF  is  commercially 
available  in  forms  of  various  thickness  which  facilitates 
the  processing  of  the  material  into  a  sensor  which  may 
be  placed  in  virtually  any  location  in  a  razor  system.  One 
preferred  form  of  the  piezoelectric  polymer  sensor  is  a 
film  which  is  applied  directly  to  or  close  to  the  blades 
within  the  razor  head.  Preferred  piezoresistive  materials 
include  graphite  or  pressure  sensitive  inks  placed  be- 
tween  mylar  or  another  flexible,  non-conductive  sup- 
port,  conductive  foams  and  strain  gauges  consisting  of 
a  grid  of  fine  wire  or  a  constantan  metal  foil  grid  encap- 
sulated  in  a  thin  resin  backing.  These  piezoresistive  ma- 
terials  are  all  capable  of  producing  an  electrical  signal 
in  response  to  forces  encountered  during  shaving.  In  an 
alternative  embodiment,  the  sensor  may  comprise  a  po- 
tentiometer. 
[0010]  The  in  situ  sensor  may  be  placed  in  any  de- 
sired  location  on  the  razor  and  Figures  1  -  4  illustrate 
presently  preferred  sensor  locations.  In  addition,  while 
the  figures  illustrate  cartridges  having  two  blades,  the  in 
situ  sensor  may  be  utilized  in  a  razor  having  one,  two, 
three  or  any  other  number  of  blades.  Figures  1  and  2 
illustrate  cartridge  10  having  two  blades,  11,  12.  The  in 
situ  sensor,  in  the  form  of  a  piezoelectric  polymer  or  pi- 
ezoresistive  film  14,  15,  is  coated  on  a  portion  of  blades 
11,12  such  that  the  film  will  be  in  a  position  to  detect 
the  result  of  the  forces  encountered  during  shaving  and 
to  provide  an  electrical  signal  based  on  those  forces. 
Among  the  various  forces  which  normally  will  be  en- 
countered  are  those  which  flex  the  cartridge  upward  or 
downward  and  those  which  produce  stress  and  strain 
on  the  blade  or  blades.  Means  for  transmitting  the  elec- 
trical  signal  from  the  in  situ  sensor  to  the  receptor  are 
also  provided  within  the  razor  head.  Preferably,  such 
transmitting  means  comprise  a  conductive  material, 
such  as  wire  18,  which  receives  the  electrical  signal  or 
signals  from  the  sensor  or  sensors  and  then  transmits 
the  signals  through  the  razor  head  to  one  or  more  re- 
ceptors,  which  are  preferably  located  within  the  razor 
handle. 
[0011]  An  alternative  in  situ  sensor  site  is  illustrated 
in  Figures  3  and  4.  In  this  embodiment,  the  in  situ  sensor 
is  in  the  form  of  a  solid  piece  of  a  piezoelectric  or  pie- 
zoresistive  material  23,  preferably  PVDF  or  a  composite 
thereof,  which  is  located  between  the  two  blades  21  ,  22. 
The  sensor  acts  as  a  spacer  to  hold  the  two  blades  away 
from  each  other  and  at  the  same  time  detects  the  result 
of  forces  encountered  during  shaving.  The  location  of 
the  sensor  in  this  embodiment  is  particularly  useful  for 
detecting  forces  acting  on  the  razor  head.  The  sensor 
generates  an  electrical  signal  from  the  forces  transmit- 
ted  through  transmitting  means  24  to  one  or  more  re- 
ceptors  which  are  preferably  located  within  the  razor 
handle. 
[001  2]  I  n  a  further  alternative  embodiment,  the  sensor 
may  be  positioned  within  the  razor  handle.  In  this  em- 
bodiment,  the  sensor  would  indirectly  measure  the  forc- 

es  on  the  blade  or  blades  which  are  transferred  to  the 
handle.  A  preferred  embodiment  of  this  alternative  illus- 
trated  in  Figure  4A  employs  a  piezoresistive  or  piezoe- 
lectric  sensor  51  which  is  placed  in  the  handle  30.  A 

5  movable  piston  50  is  placed  in  contact  with  the  razor 
cartridge  52  or  blades  and  translates  the  forces  encoun- 
tered  during  shaving  to  the  sensor. 
[0013]  Figure  5  illustrates  the  razor  handle  30  of  the 
present  invention.  The  handle,  in  this  case  illustrated  as 

10  a  permanent  system  with  a  replaceable  cartridge,  com- 
prises  attachment  means  32  for  the  attachment  of  the 
razor  cartridge,  piston  31  ,  conductor  34  and  a  receptor 
which  is  illustrated  in  Figure  5  in  the  form  of  electric  mo- 
tor  38.  Upon  the  placement  of  a  razor  head  on  the  han- 

15  die,  either  permanently  or  replaceably,  conductor  34  is 
connected  to  the  transmitting  means  of  the  razor  head 
to  form  a  circuit  and  receive  the  in  situ  sensor  signal 
through  the  transmitting  means.  For  disposable  razors, 
the  transmitting  means  of  the  razor  head  and  the  con- 

20  ductor  may  be  a  single  unit.  For  permanent  systems,  the 
connection  is  accomplished  by  placing  connectors  on 
the  exposed  ends  of  the  transmitting  means  and  the 
conductor  so  that  they  attach  to  each  other  upon  the 
placement  of  a  razor  head  on  the  handle.  As  with  the 

25  transmitting  means  of  the  razor  head,  the  conductor 
may  be  constructed  from  any  suitable  conductive  mate- 
rial,  such  as  copper  wire. 
[001  4]  Two  different  preferred  embodiments  of  recep- 
tors  exist  for  receiving  and  processing  the  in  situ  sensor 

30  signal  and  one  or  more  receptors  may  be  employed  in 
each  preferred  embodiment.  The  first  receptor  embod- 
iment  is  an  active  system  in  which  the  receptor  is  in  the 
form  of  a  simple  signal  processing  circuit  which  proc- 
esses  the  in  situ  sensor  signal  and  produces  a  response 

35  to  move  and  position  the  blades.  In  the  preferred  em- 
bodiment,  the  receptor  is  a  signal  processing  circuit  in 
conjunction  with  an  actuator  which  is  used  to  move  and 
position  the  piston  31.  While  the  actuator  may  be  any 
means  for  sufficiently  moving  the  piston,  as  illustrated 

40  the  actuator  is  preferably  lead  screw  36  which  is  driven 
by  electric  motor  38  in  series  with  coupling  device  37. 
The  piston  31  or  a  portion  of  the  piston  is  threaded  and 
rides  along  the  lead  screw  as  the  motor  responds  to  the 
feedback  signal  generated  by  the  signal  processing  cir- 

45  cuit  in  response  to  the  in  situ  sensor.  Conductor  34 
transmits  the  electrical  signal  from  the  in  situ  sensor  to 
the  signal  processing  circuit  to  complete  the  electrical 
circuit.  Based  on  the  motor's  response  to  the  in  situ  sen- 
sor  signal,  lead  screw  36  rotates  and  piston  31  corre- 

50  spondingly  extends  and  retracts  as  necessary  to  flex  the 
razor  head  to  position  the  razor  head  to  produce  a  con- 
sistent  shave.  As  illustrated  in  Figures  6a,  6b  and  6c, 
the  expansion  of  the  piston  31  will  flex  the  razor  head 
35  into  a  convex  shape  while  the  retraction  of  the  piston 

55  will  flex  the  razor  head  into  a  concave  shape. 
[0015]  The  second  preferred  receptor  embodiment,  il- 
lustrated  in  Figure  7,  is  a  passive  system.  In  this  embod- 
iment  one  or  more  sensors,  conductors  and  transmitting 

3 
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means  between  the  razor  head  and  the  handle  may  be 
as  in  the  previous  embodiment.  In  this  embodiment,  the 
receptor  in  handle  40  does  not  produce  motion  but  in- 
stead  is  a  signal  processing  circuit  which  activates  an 
indicator,  such  as  light  41  .  The  receptor  in  the  passive 
system  may  also  activate  a  light  emitting  diode  (LED)  or 
any  other  desired  indicator.  The  signal  processing  circuit 
receives  the  electrical  signal  from  the  in  situ  sensors  and 
activates  an  indicator,  such  as  a  light,  which  provides 
the  user  with  a  visual  signal  that  he  or  she  should  take 
some  action.  For  example,  the  in  situ  sensor  may  be 
used  to  differentiate  that  the  user  is  exerting  too  much 
or  too  little  pressure  during  shaving  by  generating  a 
comparable  electrical  signal  that  would  produce  a  visual 
indication  to  the  user  to  change  the  shaving  pressure. 
In  addition,  because  blades  dull  overtime  and  thus  re- 
quire  more  pressure  to  cut  hair,  the  evolution  of  addi- 
tional  shaving  pressure  may  be  used  to  indicate  that  ei- 
ther  the  disposable  razor  should  be  discarded  or,  in  a 
permanent  system,  that  the  razor  head  should  be  re- 
placed.  In  an  alternative  embodiment,  the  voltage  may 
be  used  to  activate  a  device  such  as  a  motor  or  piezo- 
electric  transducer  to  produce  a  motion,  such  as  a  vi- 
bration,  or  to  activate  an  electric  circuit  on  a  circuit  board 
or  solid  state  chip  which  produces  an  audible  sound, 
such  as  notes  of  a  song  and/or  a  human-like  voice.  In  a 
further  alternative  embodiment,  the  passive  system  may 
be  combined  with  the  active  system.  For  example,  the 
receptor  may  activate  an  actuator  to  produce  a  constant 
shave  pressure  while  at  the  same  time  lighting  an  indi- 
cator  to  indicate  that  the  blades  are  worn  and  need  re- 
placing. 
[0016]  Further  alternative  embodiments  of  an  in  situ 
sensor  comprising  a  potentiometer  are  illustrated  in  Fig- 
ures  8  and  9.  The  potentiometer  detects  changes  in  the 
forces  applied  to  the  blades  upon  transfer  to  the  poten- 
tiometer  shaft.  Movement  of  the  potentiometer  shaft  via 
a  translation,  as  in  a  sliding  potentiometer,  or  rotation, 
as  in  a  potentiometer,  results  in  a  change  in  resistance 
indicative  of  the  forces  applied  to  the  blades.  Changes 
in  resistance  may  be  converted  into  an  equivalent  volt- 
age  change  and  utilized  to  activate  a  device.  In  the  em- 
bodiment  of  Figure  8,  sliding  potentiometer  60  is  located 
in  handle  30.  Potentiometer  shaft  61  of  the  sliding  po- 
tentiometer  receives  forces  from  the  blades  through  the 
shaving  cartridge  63  via  piston  62.  The  change  in  resist- 
ance  resulting  from  the  movement  of  the  potentiometer 
shaft  along  the  sliding  potentiometer  may  be  converted 
into  an  equivalent  voltage  change  and  utilized  to  acti- 
vate  an  actuator  or  indicator  or  some  other  device  which 
will  movably  respond  or  produce  a  visual  indication  to 
the  user.  In  the  embodiment  of  Figure  9,  a  potentiometer 
70  is  located  in  handle  30.  Forces  encountered  during 
shaving  are  translated  via  piston  73  to  lever  72  and  then 
onto  potentiometer  shaft  71.  As  with  the  previous  em- 
bodiment,  the  translation  of  the  forces  will  cause  the  po- 
tentiometer  to  produce  a  resistance  change  which  may 
be  converted  to  an  equivalent  voltage  and  utilized  to  ac- 

tivate  an  actuator  or  visual  indicator  in  response  to  the 
applied  shaving  forces.  In  an  alternative  embodiment,  a 
combination  of  receptors  may  be  employed  such  that 
either  multiple  active  responses  are  produced,  multiple 

5  passive  responses  are  produced,  or  a  combination  of 
active  and  passive  responses  are  produced. 
[0017]  While  there  have  been  described  what  are 
presently  believed  to  be  the  preferred  embodiments  of 
the  present  invention,  those  skilled  in  the  art  will  realize 

10  that  various  changes  and  modifications  may  be  made 
to  the  invention  without  departing  from  the  invention, 
and  it  is  intended  to  claim  all  such  changes  and  modifi- 
cations  as  fall  within  the  scope  of  the  invention. 

15 
Claims 

1  .  A  razor  system  comprising  a  razor  head,  having  one 
or  more  blades,  and  a  handle,  wherein  the  razor 

20  head  further  comprises  one  or  more  in  situ  sensors 
for  producing  one  or  more  signals  based  on  forces 
encountered  during  shaving,  the  handle  further 
comprising  one  or  more  receptors  for  receiving  the 
one  or  more  signal  from  the  one  or  more  in  situ  sen- 

25  sors  and  wherein  conducting  means  extend  from 
the  one  or  more  in  situ  sensors  to  the  receptor  to 
provide  an  electrical  circuit  between  the  one  or 
more  in  situ  sensors  and  the  one  or  more  receptors. 

30  2.  A  razor  system  according  to  claim  1  ,  wherein  the  in 
situ  sensors  comprise  piezoelectric  or  piezoresis- 
tive  material. 

3.  A  razor  system  according  to  claim  2,  wherein  the 
35  one  or  more  in  situ  sensors  are  in  the  form  of  a  pol- 

ymer  which  is  applied  to  one  or  more  of  the  one  or 
more  blades. 

4.  A  razor  system  according  to  claim  3,  wherein  the  in 
40  situ  sensors  consist  of  polyvinylidene  fluoride. 

5.  A  razor  system  according  to  any  preceding  claim, 
wherein  the  one  or  more  receptors  comprise  a  sig- 
nal  processing  circuit  which  receives  the  one  or 

45  more  signals. 

6.  A  razor  system  according  to  claim  5,  wherein  the 
signal  processing  circuit  is  connected  to  an  actuator 
and  wherein  the  signal  processing  circuit  produces 

so  a  response  to  the  one  or  more  signals  which  drives 
an  actuator  to  move  the  razor  head  or  the  one  or 
more  blades  to  provide  consistent  pressure  on  a 
surface  being  shaved. 

55  7.  A  razor  system  according  to  claim  5  or  claim  6, 
wherein  the  signal  processing  circuit  is  connected 
to  an  indicator  which  produces  an  indication  in  re- 
sponse  to  a  feedback  signal. 
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8.  A  razor  system  according  to  claim  7,  wherein  the 
indicator  comprises  a  light,  a  light  emitting  diode,  a 
sound  producing  device,  a  motion  producing  de- 
vice,  or  any  combination  thereof. 

9.  A  razor  system  according  to  claim  8,  wherein  the 
indicator  provides  a  signal  to  a  user  that  one  or  more 
blades  are  worn  and  need  replacement. 

10.  A  razor  system  according  to  claim  8  or  claim  9, 
wherein  the  indicator  provides  a  signal  to  a  user  that 
the  user  should  apply  a  different  pressure  to  the  ra- 
zor  during  shaving. 

11.  A  razor  system  according  to  any  preceding  claim, 
wherein  the  razor  head  is  permanently  attached  to 
the  handle. 

12.  A  razor  system  according  to  any  of  claims  1  to  10, 
wherein  the  razor  head  is  removably  attached  to  the 
handle. 

13.  A  razor  system  according  to  claim  2  or  any  claim 
dependent  therefrom,  wherein  the  one  or  more  in 
situ  sensors  are  in  the  form  of  a  spacer  located  be- 
tween  one  or  more  of  the  one  or  more  blades. 

14.  A  razor  head  having  one  or  more  blades  and  one 
or  more  in  situ  sensors  for  producing  a  signal  based 
on  forces  encountered  during  shaving. 

15.  A  razor  head  according  to  claim  14,  wherein  the  in 
situ  sensors  comprise  piezoelectric  or  piezoresis- 
tive  material. 

16.  A  razor  head  according  to  claim  15,  wherein  the  one 
or  more  in  situ  sensors  are  in  the  form  of  a  polymer 
which  is  applied  to  one  or  more  of  the  one  or  more 
blades. 

17.  A  razor  head  according  to  claim  16,  wherein  the  in 
situ  sensors  consist  of  polyvinylidene  fluoride. 

1  8.  A  razor  head  according  to  claim  1  5  or  any  claim  de- 
pendent  therefrom,  wherein  the  one  or  more  in  situ 
sensors  are  in  the  form  of  a  spacer  located  between 
one  or  more  of  the  one  or  more  blades. 

1  9.  A  razor  handle  having  one  or  more  receptors  for  re- 
ceiving  in  situ  sensor  signals  from  one  or  more  in 
situ  sensors  responding  to  the  forces  encountered 
during  shaving. 

20.  A  razor  handle  according  to  claim  19,  wherein  the 
one  or  more  receptors  comprise  a  signal  processing 
circuit  which  produces  a  feedback  signal  in  re- 
sponse  to  the  in  situ  sensor  signal. 

21.  A  razor  handle  according  to  claim  20,  wherein  the 
signal  processing  circuit  is  connectable  to  an  actu- 
ator  and  wherein  the  signal  processing  circuit  pro- 
duces  a  response  to  at  least  one  in  situ  sensor  sig- 

5  nal  which  drives  the  actuator. 

22.  A  razor  handle  according  to  claim  19  or  any  claim 
dependent  therefrom,  wherein  the  receptor  com- 
prises  a  signal  processing  circuit  and  an  indicator 

10  which  produces  a  feedback  signal  in  response  to  at 
least  one  in  situ  sensor  signal. 

23.  A  razor  handle  according  to  claim  22,  wherein  the 
indicator  comprises  a  light,  a  light  emitting  diode,  a 

is  sound  producing  device,  a  motion  producing  de- 
vice,  or  any  combination  thereof. 

24.  A  razor  handle  according  to  claim  23,  wherein  the 
indicator  provides  a  signal  to  a  user  that  the  one  or 

20  more  blades  are  worn  and  need  replacement. 

25.  A  razor  handle  according  to  claim  23  or  claim  24, 
wherein  the  indicator  provides  a  signal  to  a  user  that 
the  user  should  apply  a  different  pressure  to  the  ra- 

25  zor  during  shaving. 

26.  A  razor  handle  comprising  one  or  more  in  situ  sen- 
sors  for  producing  a  signal  based  on  forces  encoun- 
tered  during  shaving. 

30 
27.  A  razor  handle  according  to  claim  26,  wherein  the 

one  or  more  in  situ  sensors  comprise  a  piezoresis- 
tive  or  a  piezoelectric  material. 

35  28.  A  razor  handle  according  to  claim  27,  further  com- 
prising  a  piston  wherein  movement  of  the  piston  in 
response  to  forces  encountered  during  shaving  is 
translated  to  the  piezoresistive  or  piezoelectric  ma- 
terial. 

40 
29.  A  razor  handle  according  to  claim  26  or  any  claim 

dependent  therefrom,  wherein  the  one  or  more  in 
situ  sensors  further  comprise  a  potentiometer  or  a 
sliding  potentiometer. 

45 
30.  A  razor  handle  according  to  claim  29,  further  com- 

prising  a  piston  wherein  movement  of  the  piston  in 
response  to  forces  encountered  during  shaving  is 
translated  to  the  potentiometer. 
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